Streptococcus pneumoniae, pneumococcus, is one of the most frequent agents of pneumonia, acute otitis media, meningitis, and sinusitis in children. 1,2 It is responsible for high rates of morbidity and mortality among children younger Abstract Objective: To evaluate the impact of new penicillin susceptibility breakpoints on resistance rates of pneumococcal strains collected from children with pneumonia.
Introduction
is based on initial antibiotic therapy, which is usually empirical in terms of etiology and in vitro susceptibility to antimicrobial agents. After performing bacterial culture isolation and antibiogram test, the antibiotic therapy can be adequately adjusted. Penicillin is the drug of choice for many pneumococcal diseases 1, 2 ; however, with the increasing description of penicillin-resistant strains since the 1980s, some alternative regimens have been suggested. [6] [7] [8] [9] Based on the positive response to the treatment with β-lactam antibiotics (penicillin or ampicillin) of patients with invasive pneumococcal diseases (except for meningitis), even when caused by strains with minimum inhibitory concentration (MIC) up to 2.0 µg/mL, a redefinition of the susceptibility categories has been recommended. 6 With the purpose of monitoring the pattern of resistance As the resistance pattern of antibiotics and the prevalence of pneumococcal serotypes vary according to different populations from different geographic regions and, probably, throughout time as well, it is extremely important to define the profile of the most prevalent serotypes in a given community and to establish the resistance rates to support the choice of the best initial empirical treatment. 13
Objectives
To assess resistance rates to penicillin and other antimicrobial agents in pneumococcal strains collected from children hospitalized at HC-UFU with diagnosis of pneumonia according to the traditional criteria, 14 as well as penicillin resistance rates based on the current criteria, 15 Thirty-five oxacillin-resistant strains (35%) were detected, and according to the traditional criteria, 14, 19 22 (22%) strains were IR to penicillin and 11 (11%) strains were FR (total of 33%). According to the current criteria, 15 only one strain was IR to penicillin ( Table 1 ).
Results

During
The distribution of the penicillin-resistant strains (only one, collected from a child aged 53 moths) did not show a significant difference according to age group (younger or older than 5 years old).
Reduced susceptibility to co-trimoxazole was detected
in 80% of the strains tested (IR = 5 and FR = 75).
Resistance to erythromycin and clindamycin was found in 13% of the strains, all of them simultaneously resistant to both antibiotics. Tetracycline resistance rate was 21%, and there was not resistance to chloramphenicol, ofloxacin, rifampicin, and vancomycin.
IR to ceftriaxone was detected in only one strain simultaneously resistant to penicillin.
Discussion
Penicillin resistance was detected in 33% of the strains analyzed -according to the traditional criterion of in vitro susceptibility, 14,19 a higher rate than those of 25.9 and 25.6% found in both national 10 For instance, among the 94 strains analyzed in the state of Minas Gerais from 1993 to 1998, 12.8% were IR and 2.1% were FR. 17 When this study was enlarged, including samples collected up to 1999 from children up to 6 years old, the total resistance rate was 20.7%, 13 a rate similar to the 20% value found in other local studies carried out in Brazil. 25, 26 In the state of Minas Gerais, local studies have revealed rates of 11.8% of oxacillin-resistant strains 27 and 15.5% of penicillin-resistant pneumococcal invasive strains according to the traditional criteria. 28 According to the traditional criteria, the classification as resistant is clinically important in cases of acute otitis media and meningitis, but it is not relevant in cases of pneumonia. 6, 8 In fact, studies involving children and adults with pneumonia clinical effectiveness. 6 Such objective is reached by using penicillin at doses of 8 to 15 million units per day (intervals from 4 to 6 hours) in adults and from 100,000 to 300,000 U/kg/day (4 to 6 doses) in children for the treatment of pneumonia caused by a pneumococcal strain with MIC ≤ 4 µg/mL. 6, 29 New breakpoints for in vitro susceptibility to penicillin 15 have been recently suggested. After adopting the new criteria, there was a decrease in the resistance rates of 97%, from 33 to 1%, in the present study. In Brazilian studies, it has been also possible to find a decrease in the penicillinresistance rates when using different criteria. The initial treatment for most pneumococcal infections remains being empirical in terms of etiology and susceptibility to drugs. After the detection of the etiological agent, the choice of the antibiotic is influenced by the laboratory classification (as susceptible or resistant, according to the MIC), and the adoption of new breakpoints must increase the rates of strains reported as being susceptible and consolidate the importance of the use of penicillin for the treatment of pneumococcal pneumonia. 29 Susceptibility breakpoints for pneumococcal resistance -Wolkers PC et al.
